Abstract
INTRODUCTION
The clinical features of depression include a significant and persistent low mood, decreased activity, and retarded cognitive function. We have previously found that Chaiyuwendan decoction (CWD), a Traditional Chinese Medicine formula, has significant pharmacological effects on depression. [1] [2] [3] [4] Some researchers have found that endocannabinoids regulate the processes of emotion, memory, appetite, and directed behavior. 5 Disordered endocannabinoids can therefore induce depression, phobias, and extreme anxiety. 6 This study used chronic stress to establish a rat model of depression to observe the effects of CWD on regulating endocannabinoids in rat adipose tissue. including: 48 h fasting, 24 h dehydration, night-lighting (12 h), swimming in 4℃ water for 5 min, tail-clamping for 1 min, high-level-oscillation (160 Hz) for 10 min, day-night-reversal, wet-feeding, and needling for 5 min. Rats from these three groups were randomly exposed to one stressor every day to avoid adaptation.
MATERIALS AND METHODS

Drug preparation
Dosage and treatment
Of the three groups subjected to stress, one was randomly selected as a CWD group, one as an amitriptyline group, and one as a model group. CWD (1 mL/ 100 g) was intragastrically administered to the CWD group once a day from the second day of modeling. The amitriptyline group was administered amitriptyline intragastrically (1 mL/100 g) until the 21st day. The control group and model group were intragastrically administered an equal volume of drinking water at the same time.
Measurement
The levels of AEA (N-arachidonoylethanolamine), 2-AG (2-arachidonoylglycerol), and PEA (N-palmitoylethanolamine) in rat adipose tissue were determined with liquid chromatography-mass spectrometry (LC-MS 1100, Agilent, Shanghai, China). For lipid extraction, 100 mg of tissue were taken and placed into 2 mL methanol-water (1∶1), which had 100 pmol/L fatty acid ethanolamide (FAEs). Then, tissue was homogenized in an ice bath and broken apart by sonication. Homogenate was joined with 4 mL chloroform to extract, and then centrifuged for 10 min at 4℃ and 1500 × g. After that, the lower organic layer was removed and dried by nitrogen, then redissolved with 1 mL chloroform and separated with a silica gel column. The silica gel column was washed with chloroform and methanol-chloroform (1∶ 9). The separated methanol -chloroform (1∶9) components were then collected and dried with liquid nitrogen. Powder was redissolved in 100 μL methanol-chloroform (3∶1). Finally, the contents of AEA, 2-AG, and PEA were measured by LC-MS. For LC-MS, an Agilent Eclipse XDB-C18 column (LC-MS, Agilent Technologies Co., Ltd., Santa Clara, CA, USA) was used (4.6 mm × 150 mm × 5 μm). Mobile phase A was methanol, mobile phase B was water elution: gradient elution: 0-5 min 85% B, 5-20 min 100% B. The current velocity was 1 mL/min. Column temperature was 25℃ . Atmospheric pressure chemical ionization source and positive ion detection were used. Curtain gas was set at 30 psi. Ion source temperature was 275℃ . Source gas was N2 at 60 psi. The collision gas pressure was 70psi and discharge current (NC) was 3.0 μA.
Statistical analysis
All data were analyzed by using SPSS 12.0 (SPSS Inc., Chicago, IL, USA). Quantity data were written as mean standard deviation ( x ± s). One-way ANOVA was performed to detect the difference among the groups. P<0.05 was the significance level.
RESULTS
Body and fat weight of rats in each group
Compared with rats in the control group, the body weight and fat weight of rats in model group were significantly lower (P<0.01). Compared with the rats in model group, the body weight and fat weights of rats in the CWD group were significantly lower (P<0.05). Compared with rats in the model group, the body weight and fat weights of rats in the amitriptyline group were higher, but the differences were not significant. Compared with rats in the amitriptyline group, the body weight and fat weight of rats in the CWD group were markedly higher, but the differences were not significant (Table 1) .
Levels of AEA, 2-AG, and PEA
The spectra of AEA, 2-AG, and PEA are shown in Figure 1 . Compared with the control group, AEA and PEA in the model group were significantly lower, while 2-AG was significantly higher (P<0.05). Compared with the model group, AEA and PEA in the CWD group were significantly higher, while the 2-AG level was significantly lower (P<0.05). Compared with the model group, AEA, 2-AG, and PEA levels in the amitriptyline group were higher, but this difference was not significant. AEA and PEA levels in the CWD group were significantly higher than those in the amitriptyline group, while the 2-AG level was insignificantly lower (Table 2) .
DISCUSSION
Our experimental results show that body weight, fat weight, and levels of AEA and PEA in adipose tissue were significantly lower in depressed rats than in non-depressed rats, and level of 2-AG was significantly higher. This suggests that there were pathological changes in the levels of endocannabinoids during depression. In Traditional Chinese Medicine, the development of depression is related to disorders of the heart, liver, gall bladder, spleen, kidney, Qi, blood, and fluid. CWD was derived from an experiential effective formula. CWD originates from San Yin Ji Yi Bing Zheng Fang Lun We found that CWD has positive effects on regulating body weight, fat weight, and the contents of AEA, PEA, and 2-AG in adipose tissue of depressed rats. Its effects seem better than those of amitriptyline. Therefore, we concluded that CWD might regulate the levels of AEA, 2-AG, and PEA in rats with stress-induced depression. It's encouraging to find the effectiveness of alternative medication for depression, but further study is required. Notes: the control group and model group were intragastrically administered drinking water (1 mL/100 g). The CWD group was intragastrically administered CWD (1 mL/100 g) once a day from the second day of modeling. The amitriptyline group was administered amitriptyline intragastrically (1 mL/100 g) until the 21st day. CWD: Chaiyuwendan decoction. Notes: the control group and model group were intragastrically administered drinking water (1 mL/100 g). The CWD group was intragastrically administered CWD (1 mL/100 g) once a day from the second day of modeling. The amitriptyline group was administered amitriptyline intragastrically (1 mL/100 g) until the 21st day. CWD: Chaiyuwendan decoction; AEA: N-arachidonoylethanolamine; 2-AG: 2-arachidonoylglycerol; PEA: N-palmitoylethanolamine. Compared with the control group, 
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